The possibility that the formation of an enzymesubstrate complex may be accompanied by a conformational change in the enzyme protein has been made the basis of several theories of enzyme action (Lumry & Eyring, 1954; Karush, 1950; Koahland, 1958) . In this work, changes were observed in the O.R.D.* of carnitine acetyltransferase (acetyl-CoA-L-carnitine O-acetyltransferase, EC 2.3.1.7) on binding of its substrates L-carnitine and acetyl-L-carnitine. These changes have been used to determine the extent of complexformation at various concentrations of each substrate. It was hoped that measurement of dissociation constants for the enzyme-substrate complexes in this way might provide evidence in favour of the equilibrium kinetic mechanism with a random order of substrate binding proposed for carnitine acetyltransferase by Chase & Tubbs (1966) . MATERIALS
Crystalline carnitine acetyltransferase and CoA were obtained from Boehringer Corp. (London) Ltd., London W.5. Acetyl-CoA was prepared from CoA by treatment with acetic anhydride (Simon & Shemin, 1953) .
D-and L-Carnitine hydrochlorides were obtained from Koch-Light Laboratories Ltd., Colnbrook, Bucks., and O-acetyl-L-carnitine hydrochloride was prepared from L-cArnitine hydrochloride by the method of Fraenkel & Friedman (1957) and recrystallized twice from butanol.
Brorqoacetyl-L-carnitine and bromoacetyl-CoA were prepared as described by Chase & Tubbs (1969 
METHODS
Assay of enzyme and 8ub8trates. Carnitine acetyltransferase activity was measured by adding enzyme samples to a system containing tris-HCl buffer, pH7-8 (100mM), acetyl-CoA (0.1 mm) and L-carnitine hydrochloride (1.25mM) in a final volume of 2-Oml. The initial rate of decrease of E232, due to the deacotylation of CoA, was measured at 300 with a Beckman DK-2A recording spectrophotometer.
Solutions of CoA, acetyl-CoA, L-carnitine and acetyl-Lcarnitine were assayed as described by Chase & Tubbs (1966) . The concentrations of carnitine acetyltransferase solutions were estimated spectrophotometrically by taking E1% to be 8-25 at 280nm. (Chase & Tubbs, 1969 D-Carnitine, a competitive inhibitor of carnitine acetyltransferase (Chase & Tubbs, 1966) , was found to cause changes in the O.R.D. of the enzyme similar to those associated with the L-isomer (Fig. 2) .
The presence of CoA or acetyl-CoA, at final concentrations more than 6 times the measured Km values for these substrates (Chase & Tubbs, 1966) , had no effect on the O.R.D. of carnitine acetyltransferase. Additions of L-carnitine to the enzyme in the presence of 250,UM-CoA (Fig. 3) changed the value of [M']233 to a similar extent to that observed in the absence of CoA (Fig. 2) ) and presence (----) of 1-7mM-Lcarritine. Rotation was determined at 309 in a 0-098cm.-light-path cell. Both the enzyme and the L-carnitine samples were buffered in 0-2M-sodium phosphate buffer, pH7-4. (Chase & Tubbs, 1969) . The magnitude of the trough of the 233nm. cotton effect for a sample of enzyme that had been treated in this way was decreased considerably compared with that of the native enzyme and was decreased only slightly by the further addition of L-carnitine ( The results are expresed as the means + S.E.M. with the numbers of determinations in parentheses. (Figs. 2 and 3) . The reasonable agreement (Table 1) between the dissociation constants for L-carnitine and acetyl-L-carnitine obtained here and the kinetically determined Michaelis constants for these substrates lends support to the kinetic mechanism for carnitine acetyltransferase proposed by Chase & Tubbs (1966) . It is a necessary prediction of such a random-equilibrium mechanism that the measured Km values for each substrate should approximate closely to true dissociation constants. Chase & Tubbs (1966) also found that the presence of carnitine on its binding site had no effect on the affinity of the enzyme for CoA and vice versa. This is in accordance with the findings (Fig. 3 That a conformational change of the enzyme protein might accompany the binding of carnitine to carnitine acetyltransferase has been inferred from earlier kinetic studies (Chase, 1967b) . The change in the O.R.D. of carnitine acetyltransferase seen in the presence of carnitine or acetylcarnitine (Figs. 1-3) indicates that the conformation of the enzyme is indeed altered on binding of these substrates. The direction of the change is that expected from unfolding of the protein (Urnes & Doty, 1961) .
The O.R.D. of a sample of carnitine acetyltransferase that had been inhibited by treatment with bromoacetyl-CoA plus L-carnitine followed by removal of excess of inhibitor is very similar to that shown by the native enzyme in the presence of saturating amounts of carnitine (Table 2 ). This form of inhibited enzyme therefore appears to be permanently in the conformation that is normally induced by carnitine binding. The explanation for such inhibition given by Chase & Tubbs (1969) , involving formation at the enzyme surface of very tightly bound S-carboxymethyl-CoA L-carnitine ester, is clearly in accordance with such a finding.
No such complete interpretation is possible of the O.R.D. ofthe other two inhibited enzyme forms that have been studied (Table 2) (Fig. 4) has a similar intermediate value and is also unaffected by the presence of L-carnitine. In each of these cases it would seem either that the inhibited enzyme form has lost the ability to bind carnitine or that the carnitine-induced configurational change characteristic of the native enzyme can no longer take place.
The mechanism by which carnitine acetyltransferase is inactivated on prolonged incubation with CoA is not known. One possibility, that CoA becomes covalently attached to the enzyme protein by formation of a disulphide link to a cysteine residue, is rendered unlikely by the failure of dithiothreitol to reverse such inhibition.
